. Left column shows the SR-XRD patterns before applying pressure and in the pressure-increasing process at 0.7-64.4 GPa, and at 0.1 MPa, atmospheric pressure, after pressure release. Red dots, black lines, and gray dots are the observed patterns, fitted patterns by Rietveld analyses, and their differences, respectively. Right columns show the fitted patterns for each phase. (4 4 0) (6 2 2) (4 2 2) (4 2 0)(4 0 2) (4 3 1)(4 1 3) (5 1 2)(5 2 1) (4 3 3) (6 1 1) (8 0 0) (6 6 2) (7 1 2) (2 1 1) (2 2 2) (4 0 0) (4 1 1) (3 3 2) (4 4 0) (6 2 2) (4 2 2) (4 2 0)(4 0 2) (4 3 1)(4 1 3) (5 1 2)(5 2 1) (4 3 3) (6 1 1) (8 0 0) (6 6 2) (7 1 2) (2 1 1) (2 2 2) (4 0 0) (4 1 1) (3 3 2) (4 4 0) (6 2 2) (4 3 1)(4 1 3) (6 1 1) (8 0 0) (6 6 2) (7 1 2) (2 2 2) (2 1 1) (2 2 2) (4 0 0) (4 1 1) (3 3 2) (4 4 0) (6 2 2) (4 3 1)(4 1 3) (6 1 1) (8 0 0) (6 6 2) (7 1 2 (4 1 1) (3 3 2) (4 4 0) (6 2 2) (4 3 1)(4 1 3) (6 1 1) (8 0 0) (6 6 2) (7 1 2) (2 1 1) (2 2 2) (4 0 0) (4 1 1) (3 3 2) (4 4 0) (6 2 2) (4 3 1)(4 1 3) (6 1 1) (8 0 0) (6 6 2) (7 1 2) (2 1 1) (2 2 2) (4 0 0) (4 1 1) (3 3 2) (4 4 0) (6 2 2) (4 3 1)(4 1 3) (6 1 1) (8 0 0) (6 6 2) (7 1 2) Supplementary Figure S3 . Green lines are the fitted SR-XRD patterns of β-Fe 2 O 3 in the pressureincreasing process at 0.7-64.4 GPa (a-k), and at 0.1 MPa, atmospheric pressure, after pressure release (l) obtained by Rietveld analyses. β-Fe 2 O 3 is observed from 0.7 GPa to 29.6 GPa. Green tick marks indicate the calculated positions of the Bragg reflections. Panels (h) to (l) are empty as β-Fe 2 O 3 does not exist at pressures from 42.9 to 64.4 GPa and is not present in the sample after pressure release. (1 1 3) (0 2 4) (1 1 6) (2 1 4) (3 0 0) (1 0 10)
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